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ABSTRACT 
In Australia, the building and construction industry is taking significant 
steps towards the enhancement of environmental performance of the built 
environment. A large number of world class sustainable buildings have 
been constructed in recent years, offering researchers and practitioners 
alike a good opportunity to identify the best practices and real life 
experiences in delivering high performance buildings. A case study of ONE 
ONE ONE Eagle Street, a 6 Star Green Star office building in Brisbane, 
was conducted to investigate the best practice in achieving this “world 
leader” green office building. The study identified a number of key factors 
relating to project delivery system, contractor selection method, client’s 
early commitment, design integration, communication as major 
contributors to the successful delivery of this project. Additionally, key 
environmentally sustainable features and their cost implications were 
explored through in-depth interviews with the main contractor. The 
findings of this study will shed lights on the successful delivery of 
sustainable buildings and provide practical implications for different 
stakeholders.  
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INTRODUCTION 
Sustainable Buildings are becoming progressively more popular as the 
building and construction industry continues to increase its awareness of 
the necessity to employ sustainable design practices, and the subsequent 
benefits. Furthermore, recent studies have outlined many attractive 
business benefits that result from delivering sustainable buildings. Colliers 
International’s 2010 Office Tenant Survey revealed that many major 
corporations perceived green buildings to offer not only “cost savings 
through reduced energy consumption but also benefits such as increased 
productivity, decreased employee turnover, less sick leave and better 
morale” (Blundell, 2010). Additionally, sustainable buildings can “enhance 
our lives, our communities, and our culture” (Baird et al., 1996). 
In Australia, the building and construction industry has taken significant 
steps forward with its involvement in achieving enhanced environmental 
performance. According to McCabe (2006), this is highly driven by 
growing orientation of the government policies towards Ecological 
Sustainable Development (ESD), as well as the availability of green 
building rating tools such as Green Star and National Australian Built 
Environment Rating System (NABERS). In particular, the GBCA Green 
Star, as a voluntary environmental rating system, provides a 
comprehensive tool to evaluate sustainable design and construction of 
buildings and communities. It has gaining increasing popularity in the 
recent years.  
This paper investigates the best practice in achieving high performance 
sustainable office buildings. A case study of a 6 Star green office building, 
which is regarded as “World Leader” in the Green Star rating system, was 
conducted for the research purpose.  It is expected that the findings 
presented in this paper will provide an insight for future sustainable 
developments and achieve high performance sustainable office buildings.  
SUCESS FACTORS FOR SUSTAINABLE BUILDINGS 
A number of factors presented in both design and construction ultimately 
influence the successful delivery of sustainable buildings.  
Korkmaz (2007) argued that the time point of involving constructor is 
crucial for the successful project delivery of sustainable construction. As a 
result, early team integration is imperative for achieving high level 
sustainable objectives. 
A number of studies suggest that project delivery method strategies will 
affect the performance of sustainable buildings (Lapinski, et al. 2006, 
Riley et al., 2003). In particular, Kibert (2008) mentioned the Design and 
Construct delivery system is very compatible with the green building 
concept. He suggested that the emphasis of Design and Construction on 
close collaboration between the design and construction phases is in line 
with the principles of achieving high-performance buildings. Furthermore, 
it is believed that increasing communication links between the design 
team and the constructor often makes projects more likely to achieve 
successful high performance sustainable buildings, specifically when 
designing areas involving mechanical systems and energy modelling 
(Riley, et al. 2005). 
According to Charles Pankow Foundation et al. (2009), procurement 
procedures for contractor selection had an impact on the level of 
sustainability achieved. The major procurement procedures can be 
classified as low bid, best value, competitive negotiation, qualifications-
based selection, and sole source. It is found that projects using 
qualifications-based selection are more likely to produce high performance 
sustainable buildings.  
To enable successful delivery of high performance sustainable building, an 
integrative design process is one of the most important project 
requirements in enabling effective implementation of sustainable building 
as it encourages design teams to develop an understanding of the 
interrelationships between a building’s systems and components and is 
critical for reducing construction and operating costs as well as 
environmental impacts (Reed, 2011). 
Lapinski et al (2006) and Love et al. (2012) found that the level of 
communication associated with integrative design processes resulted in 
improved sustainability outcomes. The continual communication between 
the client and design team enable enhanced trust and facilitate knowledge 
sharing between participants, which is crucial to the continual 
development and technological trajectory of the construction industry in 
sustainable building.  
RESEARCH METHODS 
In order to gain insight into the process involved in obtaining world 
leadership in sustainable building, a case study of 6 Star office building, 
ONE ONE ONE Eagle Street, was employed. Furthermore, the case study 
helped to identify issues that were experienced and how they could be 
avoided in future projects. By reflecting on a project which achieved the 
highest available sustainability rating under the Green Star rating system, 
this study aims to determine the project ‘ingredients’ required to produce 
high performance sustainable buildings.  
To examine the factors influencing the success delivery of the building, 
interviews with participants from the head contractors, Leighton 
Contractors were used as the primary source of data collection. Semi-
structured interviews were used to encourage free flowing discussion and 
whilst specific themes were addressed. The interviews were between 60-
90 minutes in length and were digitally recorded for review purposes.  
The main questions addressed in the interviews were sent to the 
interviewee in advance to allow adequate time for reflection. This helped 
to ensure that the interviewee provided a detailed response to each 
question. Interview data was supplemented by project documents, 
findings from literature review and website information, which provide 
valuable insight into various sustainable practices that were employed in 
this project.  
DATA ANALYSIS 
Project Information 
ONE ONE ONE Eagle Street is a world-class premium grade office building 
located in Brisbane’s Golden Triangle precinct (see Table 1). It is a 56 
storey commercial office building with 44 levels of premium office space 
and a total of 64, 145m2 of net lettable area.  The iconic tower achieved a 
6-Star Green Star design rating from the Green Building Council of 
Australia through sustainable design focused on tenant satisfaction, 
indoor environment quality, and energy efficiency.   
Table 1. Project information of the ONE ONE ONE Eagle Street project 
Project details Description 
Building name ONE ONE ONE Eagle Street 
Location 111 Eagle Street, Brisbane City, QLD, 4000 
Building Type Premium-Grade Commercial Office Building  
Number of storeys 56 (44 levels of premium office space) 
Size (net lettable area) 64,145 m2 
Project value (AUD$) $700 million 
Project commenced May 2008 
Project completed June 2012 
Green Star Rating 6 Star Green Star – Office Design v2 
Certified Rating, GBCA 
Developer The GPT Group 
Owners The GPT Group and GPT Wholesale Office 
Fund 
Architect Cox Rayner 
Structural Engineer ARUP 
Head Contractor Leighton Contractors 
 
The unique design of the building incorporates the use of structural steel 
columns, developed by architects Cox Rayner in partnership with Arup 
engineers, which are inspired by the way plants grow upwards, towards 
the light.  The ‘fig tree’ column configuration, which reflects the image of 
the local fig tree vines, was designed using a computer generated 
algorithm which models the way in which plants grow.  
Now the tallest office building in Brisbane, the building embraces the 
extensive skyline and optimises natural lighting by incorporating 3.1 
metre-high ceilings with a fully glazed facade, whilst using the latest 
technologies to optimise the building’s comfort and sustainability 
performance.  
As the first in Australia, the building’s vine-like columns are clad with 
52000 energy-efficient LED lights which are programmed to pulsate at 
night. This default lighting routine, entitled “Breathe”, gives the 
appearance that the entire building is breathing. In aspiration of reducing 
energy and water consumption, ONE ONE ONE Eagle Street also features 
rain water storage, grey water recycling, automated glare control, and 
high-efficiency zoned lighting.   
The latest gas-fired tri-generation technology is used for on-site power 
generation, taking a significant load off Brisbane's city grid and 
minimising carbon emissions. Implementation of efficient light fittings, 
flexible lighting zones and daylight penetration assists in further reducing 
the building's energy demands. Indoor environment quality is also greatly 
enhanced with the use of fresh air ventilation rates up to 150% above 
Australian Standards and optimised air change rates which greatly reduce 
the number of toxins and pollutants present within the building.  
The building incorporates a number of on-site facilities including 
restaurants and bars, dedicated areas for bicycle parking, lockers and 
showers, and a range of transport options. Furthermore, the building’s 
location serves to provide a vast array of services within the immediate 
environment. 
Early Sustainability Commitment 
The client, GPT Group, served as a major driver for sustainability by 
prompting the implementation of the sustainable building practices on 
ONE ONE ONE Eagle Street. The client utilised a design competition which 
placed a high emphasis on the aim of producing a high performance 
sustainable building. A number of design consultancies submitted their 
design proposals for the building and after assessing the submissions GPT 
Group selected Cox Rayner and Arup’s concept for the building as their 
preferred proposal.  
The client selected Leighton Contractors as the head contractor, and the 
requirements for sustainability were made clear from day one, with the 
contract specifying the delivery of a 5 Star Green Star building with best 
endeavours to achieve a 6 Star Green Star rating. A number of innovative 
designs were proposed in the initial brief including ‘fig tree’ columns with 
LED lighting, chilled beam technology, and black water treatment. 
However, the client’s focus was primarily influenced by environmental and 
commercial impact rather than innovation, and therefore a number of 
these initial proposals were later rejected after investigations indicated 
potential issues in their practical application.  
It was also found that the early commitment to produce a high 
performance sustainable building had a significant impact on achieving 
the 6 Star Green Star Office Design rating. The Green Star rating system 
served as a catalyst to achieving the desired rating by outlining the 
requirements of each rating. The client was then able to work in 
collaboration with the other project participants to ensure that the 
appropriate measures were taken to achieve the requirements of the 6 
Star Green Star Design rating.   
Design Integration 
Leighton Contractors were involved early in the design process. Shortly 
after selection of Cox Rayner and Arup’s concept for the building, GPT 
Group put the design forward to a number of potential contractors and 
Leighton Contractors were finally selected. When it came to delivering the 
design, Leighton Contractors worked in close collaboration with the client 
and related project participants to investigate alternatives to the initial 
concept. Leighton Contractors had previous experience with producing 
high performance sustainable buildings, having recently been largely 
involved in the construction of the Green Square – North Tower and 
Leighton HQ buildings which both achieved 6 Star Green Star Design 
ratings. Being involved at an early stage in the project allowed Leighton 
Contractors to contribute experience gained from these projects, which 
could be used to facilitate the success of ONE ONE ONE Eagle Street. This 
enabled them to reflect on and avoid issues encountered during previous 
jobs, as well as bring with them their extensive range of industry 
contacts.  
As GPT Group also had previous experience with sustainable building, the 
collaboration provided an expansive knowledge base which enabled the 
initial concept design to be moulded into a sustainable solution that aimed 
to provide the best outcome both environmentally and commercially.  
Leighton Contractors’ early involvement also allowed them to greatly 
contribute to the constructability of the design work. In the initial concept 
design, provided to Leighton Contractors by the client, there were a 
number of proposed materials, fittings, fixtures, systems etc. When 
Leighton Contractors became involved they looked at the design 
proposals and where able to make suggestions for improvements. Their 
experience allowed them to push the envelope in relation to spatial 
constraints and services, and size of columns, to make sure that they 
provide the most efficient outcome for the client. Their input enabled 
them to provide the client with over 1000m2 of additional net lettable 
area with no increase in cost by simply making the design more efficient.  
Delivery System 
Leighton Contractors were contracted under a guaranteed maximum price 
which was later converted to a design and construct contract.  Under this 
novated design and construct contract, the initial design team’s obligation 
with the client was transferred to the head contractor, Leighton 
Contractors, after a certain amount of the design was completed.  
The design and construct delivery system enabled a collaborative 
approach between all project participants to achieve the best result. 
Allowing for the early involvement of the head contractor also opened up 
the ability for Leighton Contractors to talk to their contacts and bring in 
not only their own experience but also the experience of their contactors 
and the various appointed subcontractors. This helped to greatly improve 
the planning, procurement, and installation process for the sustainable 
technologies.  
However, during the interviews it was suggested that the fixed price 
limitations of the design and construct contract can hinder the flexibility of 
the project and prevent the implementation of potential improvements. 
There were situations in which the client wished to change certain design 
components. However, due to the fixed price limitations of the contract 
they were unable to make changes that would affect the cost.  
It was suggested that the use of a more integrated project delivery 
system, such as an Alliance project delivery system, would provide a 
better contractual arrangement for the delivery of high performance 
sustainable buildings.  An Alliance contract is not constrained by a fixed 
price, but instead aims to deliver the best value for the client. The client 
has the capacity to influence cost and has the flexibility during the design 
phase to add or reduce costs as desired.   
Subcontractor Selection 
On the ONE ONE ONE Eagle Street project, Leighton Contractors 
implemented a competitive best value procurement system for 
subcontractor selection. This procurement system helped to ensure that 
best value for money was achieved by assessing candidates based on a 
combination of price and experience. It was mentioned that decisions 
often relied on ensuring confidence was attained in the candidate’s ability 
to complete the job successfully. This confidence generally resulted from 
evidence of previous experience with the associated sustainable 
technologies.  
Additionally, the procurement process included documented Green Star 
requirements which forced potential suppliers to demonstrate their ability 
to comply with relevant Green Star requirements during the tender 
process. This helped to ensure that suppliers were able to deliver 
products and services which met the requirements of both the client and 
the Green Star rating system in order to achieve a 6 Star Green Star 
rating.  
Alternative procurement methods such as negotiated agreements were 
considered with well known suppliers. However, it was felt that this would 
not achieve the best value for money outcomes.  
Market timing was also a consideration in order to achieve the best value 
for money based on perceived workloads in the industry which 
subsequently reflected in the amount of available resources. This was 
used in addition to the utilisation of overseas markets to assist in 
achieving best value for money in procurement.  
Key Environmentally Sustainable Features 
The ONE ONE ONE Eagle Street project employed a number of sustainable 
practices both in design and during construction. The carbon footprint of 
the building during the construction phase was considered and a number 
of methods were used to maximise the sustainability of the construction. 
The building committed to recycling and reusing 95% of the former Indigo 
House, which was demolished to allow for the construction of the building 
in 2008. Furthermore, a large percentage of the cement used in concrete 
was replaced with an industrial waste product. This not only increased the 
strength of the concrete but also utilised a significant quantity of what 
would have otherwise been a waste product.  
The location of the concrete supplier was considered and a concrete 
supplier close to the site was chosen to reduce the travel distance and 
reduce carbon emissions. Over 90% of demolition and construction waste 
was diverted from traditional landfill, whilst concrete, steel, and cardboard 
were recycled. The project also sourced timber products from certified 
sustainable sources with all composite wood within the building specified 
to have low emissions in formaldehyde, an organic compound which, 
when present in building materials, can result in irritated and 
uncomfortable building occupants. Furthermore, the use of low Volatile 
Organic Compound (VOC) products was employed to help further improve 
the internal air quality. 
Communication 
Communication was found to play an important role in the success of the 
project. The relationship between the project participants was very open 
and honest. It truly was a collaborative approach.  
Regular scheduled meetings were used to facilitate effective 
communication. These meetings served to create cohesion between all of 
the parties involved and encouraged a vast contribution of knowledge and 
experience.  
Cost Implications 
It was believed that measuring the true cost implications would be quite 
hard as they had not set out to measure the cost of going green. 
Furthermore, it was suggested that the exercise of going green after a 
building has been designed, or even after it has been built, is probably 
quite expensive. Whereas choosing to develop a sustainable building right 
from day one probably does not add much, if any, cost to the building.  
It was concluded from the interviews that it is definitely worth the extra 
up-front cost to produce high performance sustainable buildings in lieu of 
traditional buildings. Green buildings produce significant savings in 
operation costs when compared against traditional buildings. The Green 
Star rating serves to increase the marketability of the building for 
tenants. Furthermore, tenants are willing to pay the extra money to get 
the high level of comfort and functionality that is associated with these 
high performance sustainable buildings. It is simply a product that 
tenants want to be involved in. ONE ONE ONE Eagle Street has more than 
80% of its space committed, far exceeding its target of 40% commitment 
on completion.  This stands as testament to the attraction and 
marketability of high performance sustainable buildings.   
It was also mentioned that the cost implications of going green are not as 
great as other influences. For instance, the cost to build a traditional 
building under a design and construct contract with the wrong builder 
may be more than the cost to build a green building under a design and 
construct contract with the right builder.  
CONCLUSIONS 
This study provided a great deal of insight into the factors that influence 
the success of green buildings. Project Delivery System, Contractor 
Selection Method, Early Sustainability Commitment, Design Integration, 
Communication, and Experience, have been identified as key factors 
contributing to the success of these buildings. 
The case study supported what was found in the literature review by 
establishing that the Green Star requirements should be made very clear 
from the beginning. This allows the Green Star system to serve as a 
catalyst for the implementation of sustainable practices and provides 
measurable direction for the project to achieve the required number of 
points by addressing each of the various categories.  
High importance was placed on the selection of project participants with 
experience in sustainable building. Specific care should be taken to ensure 
that the designer has experience not only with the relevant sustainable 
technologies but also with the commercial environments for which these 
technologies are being designed. In addition to this, and probably most 
importantly, they need to have experience in knowing what can be built 
cost effectively.  
The case study suggested that the delivery system should facilitate and 
embrace the use of design integration and high levels of collaboration. 
The design and construct delivery system was found to be suitable in 
sustainable building but provided cost constraints. It was suggested that 
the use of an Alliance project delivery system would provide a better 
contractual arrangement for the delivery of high performance sustainable 
buildings.   
The findings of this paper have provided valuable insight into the 
requirements of successful high performance sustainable building 
projects. To enable the continual progression of sustainable building, 
future projects should be encouraged to reflect on the successes, and 
failures, of previous sustainable buildings. In doing so, hopefully we can 
continue to progress in sustainable building and greatly reduce the 
negative impact that our buildings have on the world. 
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